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[DESCR PTI ON]

[Di sclosure Titlel
POLYURETHANE UREA ELASTI C YARN HAVI NG | MPROVED DYEABI LI TY
AND NANUFACTURI NG METHOD THEREFOR

[Techni cal Field]

The present disclosure relates to a polyurethane urea
elastic yarn having inproved dyeability and a nethod for
manufacturing the sane, and in particular, to a polyurethane
urea elastic yarn having inproved dyeability for an acid dye
and a nethod for nanufacturing the sane.

[Background Art]

A polyurethane fiber having elastic properties has been
widely used in the textile industry. A ‘spandex’ fiber is used
as a general term nmeaning such an elastic fiber, and generally
refers to a synthetic fiber in which a polyurethane bond is
85 %or nore in the structure formng the fiber.

Such a polyurethane fiber is generally prepared by a
pol ynerization reaction first of reacting a polyol, such as a
hi gh nol ecul ar wei ght diol conpound with an excess diisocyanate
conpound to obtain a prepol yner having an isocyanate group on
both ends of the polyol, and a polynerization reaction second
of dissolving the prepolyner in a proper solvent and then
adding a diamne-based or diol-based chain extender to the

solution for reacting.
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A polyurethane fiber may be used in conbination wth
various other fibers such as acryl, wool, cotton and silk, and
have been generally used for purposes requiring elasticity such
as underwear, sw nwear and stocki ngs.

Due to such wunique properties having elasticity, a
pol yurethane fiber has been actively wused in various
applications, and as the application expands, new additional
properties have been continuously required for existing
pol yur et hane fi bers. A nunber of polyurethane fibers having
nore enhanced heat resistance and resilience have been
devel oped so far, and denmands for polyurethane fibers having
high thernosetting properties and polyurethane fibers having
enhanced dyeability are al so gradual |y i ncreasi ng.

A polyurethane fiber generally has a problem of poor
dyeability, and general technologies for enhancing dyeability
for an acid dye include 1) a nmethod of introducing a tertiary
nitrogen atom into a polyurethane polynmer chain (Japanese
Patent Publication No. S62-23097 B), 2) a nethod of introducing
a salt of an organic acid or inorganic acid and a tertiary
amne to a polyurethane polyner chain (Japanese Patent
Publication No. S50-17520 B), 3) introducing a tertiary or
quaternary nitrogen atom to an end of a polyurethane polymer
chain (Japanese Patent Publication No. $44-16386 B), 4) a

nmethod of using a |low nolecular diamne as a chain extender
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(Japanese Patent Application Laid-Cpen Publication No. S59-
108021 A), and the like.

However, gelation readily occurs in the reaction in the
above nethods 1) and 2), and the nethod 3) has a problem in
that the anount of the introduced nitrogen atomis difficult to
control. In addition, the nethod 4) of using a |ow nol ecul ar
diamne as a chain extender nay enhance dyeability, but has a
probl em of decreasi ng softness and el asticity.

In addition thereto, Korean Patent Application Laid-Qpen
Publication Nos. 10-2009-0118997 A and 10-2005-0070652 A have
tried to inprove dyeability by dyeing with a specific blue acid
dye containing a polyner having a naleimde structure formed
with a naleimde unit or adding a talc conpound, respectively,
however, there is a limt to sufficiently enhance dyeability of
pol yur et hane.

[Di scl osure]
[Techni cal Probl eml

The present disclosure is directed to providing a
pol yurethane urea elastic yarn having inproved dyeability for
an acid dye, and a nethod for nmanufacturing the sane.

[Techni cal Sol ution]

In view of the above, a polyurethane urea elastic yarn

having inproved dyeability for a dye according to one

enbodi nent of the present disclosure is obtained by reacting,
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(a) a polyol including a first polyol and a second
polyol; (b) at least one of diisocyanates; (c) at |east one of
diam ne chain extenders; and (d) at |east one of amne chain
termnators, wherein the second polyol is polyethylene glycol,
and the first polyol and the second polyol are materials
different fromeach other.

In addition, the second polyol is mxed in 5.0 nol% to
20.0 nol %wi th respect to the total anmount of polyol.

In addition, the polyurethane urea elastic yarn has an
am ne-term nat ed nunber of 20.0 meqg/ kg to 45.0 neq/ kg.

A method for manufacturing a polyurethane urea elastic
yarn having inproved dyeability according to the present
di scl osure i ncl udes,

(a) preparing a polyurethane prepolyner by bringing a
polyol including a first polyol and a second polyol into
contact with at l|east one of diisocyanates; (b) adding a
solvent to the prepolymer in the step (a); (c) bringing the
product in the step (b) into contact with at |east one of
diamne chain extenders and at least one of amne chain
termnators; and (d) preparing a pol yurethane urea elastic yarn
by spinning the product in the step (c), wherein the second
pol yol is polyethylene glycol, and the first polyol and the
second polyol are materials different fromeach ot her.

In addition, the second polyol is mxed in 50 nmol% to

20.0 nol %wi th respect to the total anmount of polyol.



10

15

25

In addition, the polyurethane urea elastic yarn has an
am ne-term nat ed nunber of 20.0 meqg/ kg to 45.0 neq/ kg.

A fabric according to the present disclosure is a fabric
havi ng enhanced dyeability for an acid dye by knitting the
pol yurethane urea elastic yarn according to one enbodi ment of
the present disclosure and nyl on.

[Advant ageous Ef fects]

By mxing polyethylene glycol in a step of preparing a
pol yur et hane prepol ymer, accessibility of an acid dye to a
pol yurethane urea elastic yarn is enhanced by enhancing
hydrophilicity of the polyurethane urea elastic yarn, and as a
result, dyeability of the polyurethane urea elastic yarn for
the acid dye can be enhanced, and an advantage of dye color
deepening of a fabric obtained by knitting the polyurethane
urea elastic yarn of the present disclosure with nylon can be
expected as wel |.

[Mode for D sclosurel

Hereinafter, the present disclosure will be described in
detail .

The present disclosure relates to a polyurethane urea
el astic yarn having inproved dyeability, the polyurethane urea
elastic yarn including a product obtained by reacting (a) a
polyol including a first polyol and a second polyol; (b) at
| east one of diisocyanates; (c) at |east one of diamne chain

extenders; and (d) at least one of amne chain termnators,
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wherein the second polyol is polyethylene glycol, and the first
pol yol and the second polyol are materials different from each
ot her.

In addition, the present disclosure relates to a nethod
for manufacturing a polyurethane urea elastic yarn having
i nproved dyeability, the nmethod including (a) preparing a
pol yur et hane prepol ymer by bringing a polyol including a first
pol yol and a second polyol into contact with at |east one of
di i socyanates; (b) adding a solvent to the prepolymer in the
step (a); (c) bringing the product in the step (b) into contact
with at |east one of diamne chain extenders and at |east one
of amne chain termnators; and (d) preparing a polyurethane
urea elastic yarn by spinning the product in the step (c),
wherein the second polyol is polyethylene glycol, and the first
pol yol and the second polyol are materials different from each
ot her.

In the present disclosure, the polyol includes a first
pol yol and a second polyol. In other words, a first polyol and
a second polyol are mxed to be used as the polyol, and the
first polyol and the second polyol are materials different from
each ot her.

In the present disclosure, polytetranethylene ether
gl ycol, polypropyl ene glycol, polycarbonatediol and the Iike

may be used as the first polyol.
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In the present disclosure, the second polyol i's
pol yet hyl ene gl ycol . Pol yet hyl ene gl ycol has excel | ent
hydrophilicity, and therefore, hydrophilicity of t he
pol yurethane urea elastic yarn is enhanced by mxing the
pol yethyl ene glycol in the step of preparing a polyurethane
prepol yner, which resultantly enhances accessibility of an acid
dye to the polyurethane urea elastic yarn, and dyeability of
the polyurethane urea elastic yarn for the acid dye may be
enhanced.

In the present disclosure, the polyethylene glycol is
preferably mxed in 5.0 nol% to 20.0 nol% with respect to the
total anmount of polyol. Wen using the polyethylene glycol in
less than 5.0 nol % enhancenent of dyeability for an acid dye
may not be expected, and using the polyethylene glycol in
greater than 20.0 nol% nmay cause serious decline in the
properties of the elastic yarn and a decrease in the process
applicability.

In t he pr esent di scl osure, 4, 4’ - di phenyl met hane
di i socyanat e, hexanet hyl ene diisocyanate, toluene diisocyanate,
butyl ene diisocyanate, hydrogenated p, p-nethylene diisocyanate
and the like nay be used as the diisocyanate, and one or nore
conpounds t hereof nay be used.

The polyol and the diisocyanate are brought into contact
with each other to prepare a polyurethane prepolyner, and a

solvent is added thereto. Herein, the solvent is preferably
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di et hyl acet am de. After that, the result is brought into
contact wth at |east one of chain extenders and at |east one
of chain termnators to prepare a polyurethane urea sol ution.
The prepared polyurethane wurea solution, a product, goes
through a fiber spinning process such as dry spinning or nelt
spinning to prepare the pol yurethane urea el astic yarn

In the present disclosure, the chain extender is at |east

one of diamnes. Exanples of the wusable diamne include

hydr azi ne, et hyl enedi am ne, 1, 2- pr opanedi am ne, 1, 3-
pr opanedi am ne, 1, 2- but anedi am ne (1, 2- di am nobut ane), 1, 3-
but anedi am ne (1, 3- di am nobut ane), 1, 4-butanediamne (1, 4-
di am nobut ane) , 1, 3-di am no- 2, 2- di net hyl but ane, 4,4 -
nmet hyl enebi s- cycl ohexyl am ne, 1-am no- 3, 3, 5-tri et hyl - 5-

am nonet hyl cycl ohexane, 1, 6- hexanedi am ne, 2,2-dinethyl -1, 3-
di am nopr opane, 2, 4- di am no- 1- et hyl cycl ohexane, N
met hyl am nobi s( 3- pr opyl am ne), 2- et hyl - 1, 5- pent anedi am ne,
1, 5- di am nopent ane, 1, 4- cycl ohexanedi am ne, 1, 3-di am no- 4-
met hyl cycl ohexane, 1, 3- cycl ohexane- di am ne, 1, 1- et hyl ene-
bi s(4, 4’ - di am nohexane), 3- am nonet hyl - 3, 5, 5-
tri met hyl cycl ohexane, 1, 3-pentanedi am ne (1, 3-di am nopent ane),
m Xyl yl enediamne and mxtures thereof, but are not limted
thereto. Ethylenediamne is preferred as the chain extender.

In the present disclosure, the chain termnator is at
| east one of amnes. Exanples of the usable amne nmay include

di et hyl am ne, cycl ohexyl am ne, n- hexylamne and mxtures
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thereof, but are not I|imted thereto. Dethylamne is
preferred as the chain termnator

In the polyurethane urea elastic yarn of the present
di sclosure, the yarn preferably has an am ne-term nated nunber
of 20.0 neg/kg to 45.0 neq/kg. The amne end of the yarn
serves as a dyeing site bondable to a dye, and when the yarn
has an amne-termnated nunber of less than 20.0 neqg/kg, a
sufficient dyeability enhancing effect nmay not be expected due
to the lack of dyeing sites. In addition, when the yarn has an
am ne-termnated nunber of greater than 45.0 neg/ kg, dyeability
is sufficient, however, the am ne-term nated nunber excessively
increases, which may cause a serious problem in storage
stability of a polyner.

In addition, in order to prevent discoloration and
property decline of the polyurethane urea caused by ultraviol et
rays, atnospheric snmobg, a heat treatnent process associated
with spandex processing, and the like, a sterically-hindered
phenol - based conpound, a benzof uranone-based conpound, a
sem car bazi de- based conpound, a benzotri azol e-based conpound, a
polynmeric tertiary amne stabilizer and the |like nay be
properly conbined and added to the spinning solution in the
present disclosure. In addition to the above-nentioned
conponents, pignments or dyes with a blue color, a conplenentary
color of a yellow color, nay be added to the spandex fiber of

the present disclosure to reduce yell owi shness of the yarn.
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Furthernmore, the polyurethane urea elastic yarn of the
present disclosure may include additives such as titanium
dioxide or nagnesium stearate in addition to the above-
descri bed conponents.

The polyurethane wurea elastic yarn of the present
di scl osure may be knitted with nylon to prepare a fabric, and
such a knitted fabric has an excellent dye color deepening
effect by having inproved dyeability for an acid dye.

Herei nafter, the present disclosure will be specifically
described with reference to exanples, however, the follow ng
exanpl es and experinental exanples are just illustrating one
enbodi nent of the present disclosure, and the scope of the
present disclosure is not limted to the follow ng exanpl es and
experi nental exanpl es.

Exanpl e 1

To 33.8 kg of polytetramethylene ether glycol (PTM3
nol ecular weight 1800), 5.0 nol% of polyethylene glyco
(ol ecul ar wei ght 2000) was mxed, and after adding 8.8 kg of
4, 4 -di phenyl nethane diisocyanate thereto, the result was
reacted while stirring for 120 mnutes at 90 °C in a nitrogen
gas stream to prepare a polyurethane prepolyner having
i socyanate on both termnals. The prepolymer was cooled to
room tenperature, and 66.1 kg of dinethylacetamde was added
thereto as a solvent to obtain a polyurethane prepolyner

sol uti on.

10
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Subsequently, 1.1 kg of ethylenediamne as a chain
extender and 0.1 kg of diethylamne as a chain termnator were
dissolved in 15.6 kg of dimethylacetamde, and the result was
added to the prepolynmer solution at 10 °C or lower to obtain a
pol yurethane wurea solution in which the polyurethane urea
solution solid has an am ne-term nated nunber of 63 meq/kg.

In addition, 1.5 weight% of triethylene glycol-bis-3-(3-
tertiary-butyl -4-hydroxyphenyl ) propionate as an antioxidant, 4
wei ght % of hydrotalcite (M)A 2(CH) 0% 3O coated with 1
wei ght % of nelamne pol yphosphate as an inorganic chlorine
resistance agent, and 0.5 weight% of titanium dioxide as a
light resistance agent were mxed to the polyurethane urea
solution to prepare a pol yuret hane urea spi nning sol ution.

The spinning solution obtained as above was spun at a
rate of 900 mimn by dry spinning to nmanufacture a pol yur et hane
urea elastic yarn with 40 denier, 3 filanents, and a yarn
am ne-term nat ed nunber of 33 neg/ kg.

Exanpl e 2

In the process of preparing the prepolymer of Exanple 1,
10.0 nol % of pol yethyl ene glycol (nolecular weight 2000) was
mxed to 32.0 kg of polytetramethylene ether glycol (PTM5
nol ecul ar weight 1800), and after adding 8.7 kg of 4,4 -
di phenyl net hane diisocyanate thereto, the result was reacted
while stirring for 120 mnutes at 90 °C in a nitrogen gas

stream to prepare a pol yurethane prepol ymer having isocyanate

11
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on both termnals. The preparation process after that was the
sane as in Exanple 1.

Exanpl e 3

In the process of preparing the prepolyner of Exanple 1,
20.0 nol % of polyethylene glycol (nolecular weight 2000) was
mxed to 28.2 kg of polytetranethylene ether glycol (PTM5
nol ecul ar weight 1800), and after adding 8.7 kg of 4,4 -
di phenyl net hane diisocyanate thereto, the result was reacted
while stirring for 120 mnutes at 90 °C in a nitrogen gas
stream to prepare a pol yurethane prepolymer having isocyanate
on both termnals. The preparation process after that was the
sane as in Exanple 1.

Conpar ative Exanple 1

A pol yurethane urea elastic yarn was prepared in the sane
manner as in the preparation process of Exanple 1 except that
pol yet hyl ene glycol was not mxed in the step of preparing a
pr epol yner.

Conpar ati ve Exanple 2

In the process of preparing the prepolymer of Exanple 1,
4.0 nmol % of polyethylene glycol (nolecular weight 2000) was
mxed to 34.2 kg of polytetramethylene ether glycol (PTM5
nol ecul ar weight 1800), and after adding 8.8 kg of 4,4 -
di phenyl net hane diisocyanate thereto, the result was reacted
while stirring for 120 mnutes at 90 °C in a nitrogen gas

stream to prepare a pol yurethane prepol ymer having isocyanate

12
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on both termnals. The preparation process after that was the
sane as in Exanple 1.

Conpar ati ve Exanpl e 3

In the process of preparing the prepolyner of Exanple 1,
21.0 nol % of polyethylene glycol (nolecular weight 2000) was
mxed to 27.8 kg of polytetranethylene ether glycol (PTM5
nol ecul ar weight 1800), and after adding 8.7 kg of 4,4 -
di phenyl net hane diisocyanate thereto, the result was reacted
while stirring for 120 mnutes at 90 °C in a nitrogen gas
stream to prepare a pol yurethane prepolymer having isocyanate
on both termnals. The preparation process after that was the
sane as in Exanple 1.

Experi mental Exanpl e

Each of the spandex manufactured in the exanples and the
conpar ative exanples was dyed with a black color acid dye, and
the degree of dyeability (darkness) was neasured as a
brightness (L*) value after dyeing, and conparatively
eval uat ed.

The evaluation results are conpared and shown in the
followi ng Table 1.

Herein, the L* value, which is the degree of dyeability,
was neasured by neasuring reflectivity of the yarn using a
spectrophot oneter, and the neasured val ue was cal cul ated using
a calculation fornula of the AQE Lab color difference formla.

[ Tabl e 1]

13
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Pol yet hyl ene Modul us [Spi nni ng

d ycol Cont ent o value[g] Vor kabi ity
Exanple 1 5.0 nol % 34 7.6 Favor abl e
Exanpl e 2 10. 0 nol % 10 7.4 Favor abl e
Exanpl e 3 20. 0 nol % 6 7.0 Favor abl e
Conparative Exanple 1 |Not Added 76 8.1 Favor abl e
Conpar ative Exanple 2 4.0 nol % 52 7.9 Favor abl e
Conpar ative Exanple 3 [21.0 nol % 5 6. 6 Poor

* L* value: in the L*a*b* color difference values, the L*
value is a value representing brightness, and when dyeing wth
the same dye, a lower L* value is obtained as the color is
dar ker .

From the above-described experinental results, it was
identified that significantly superior dyeability was obtained
in the exanpl es according to the present disclosure conpared to
in the conparative exanples. In addition, it was identified
that there was a critical significance for the amount of the
pol yet hyl ene gl ycol used according to the present disclosure.

Conpar ative Exanple 3 had problens in that nodul us of the
yarn decreased due to the excessive addition of polyethylene
glycol, and the use in the process was difficult due to poor
wor kabi ity during the spinning.

Conparative Exanple 2 had a problemin that the L* val ue
of the yarn significantly increased due to the insufficient
addition of polyethylene glycol, which Ieaded to poor
dyeabi lity.

14
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[CLA MB]
[Aaim1]

A polyurethane wurea elastic yarn having inproved
dyeability, the yarn conprising (a) a polyol including a first
pol yol and a second polyol; (b) at |east one of diisocyanates;
(c) at least one of diamne chain extenders; and (d) at |east one
of amne chain termnators,

wherei n the second pol yol is polyethylene glycol; and

the first polyol and the second polyol are materials different

fromeach ot her,and the second polyol is mxed in 5.0 nol%to
20.0 nol %wi th respect to the total anmount of polyol

[Aaim?2]

The polyurethane wurea elastic yarn having inproved
dyeability of daim 1, which has an am ne-term nated nunber of
20.0 meqg/ kg to 45.0 meq/ kg.

[Aaim3]

A et hod for manufacturing a pol yurethane urea el astic yarn
havi ng i nproved dyeability, the nethod conpri sing:

(a) preparing a polyurethane prepolyner by bringing a
pol yol including a first polyol and a second pol yol into contact
with at |east one of diisocyanates;

(b) adding a solvent to the prepolymer in the step (a);

(c) bringing the product in the step (b) into contact with
at | east one of diamne chain extenders and at | east one of am ne

chain termnators; and

15 °



(d) preparing a polyurethane urea elastic yarn by spinning
the product in the step (c),

wherei n the second pol yol is polyethylene glycol; and

the first polyol and the second pol yol are nmaterials different
5 fromeach other, and the second polyol is mxed in 5.0 nmol%to
20.0 nol %with respect to the total anount of polyol

[A ai m4]
The nmethod for manufacturing a pol yurethane urea elastic
yarn having inproved dyeability of daim 3, wherein the
10 pol yurethane urea elastic yarn has an am ne-term nated nunber of
20.0 meqg/ kg to 45.0 meq/ kg.
[A ai m 5]
A fabric with enhanced dyeability for an acidic dye by
knitting the polyurethane urea elastic yarn of any one of daim

15 1 or 3and nylon
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